In this paper, the 1-movable dominating set and 1-movable independent dominating set in the composition of graphs are characterized and the exact values or bounds of the corresponding parameter are determined. Moreover, the 1-movable doubly connected domination number in the composition of graphs is determined.
Introduction
Let G = (V (G) A subset S of V (G) is an independent set of G if for every two elements x, y ∈ S, xy / ∈ E(G). The independence number of G, denoted by β(G), is the largest cardinality of an independent set in G. An independent set S of
G is called a maximum independent set if |S| = β(G). A subset S of V (G) is a dominating set of G if for every v ∈ V (G)\S, there exists u ∈ S such that uv ∈ E(G), that is, N G [S] = V (G). It is an independent dominating set of G if S is both an independent set and a dominating set. It is a connected dominating set of G if the subgraph S induced by S is connected and it is a doubly connected dominating set of G if S is a connected dominating set and the subgraph V (G) \ S induced by V (G) \ S is connected. The domination number γ(G)
(resp. independent domination number γ i (G), connected domination number γ c (G), doubly connected domination number γ cc (G)) is the smallest cardinality of a dominating(resp. independent dominating, connected dominating and doubly connected dominating) set of G.
A nonempty set S ⊆ V (G) is a 1-movable dominating (resp. 1-movable independent dominating) set of G if S is a dominating(resp. independent dominating) set of G and for every v ∈ S, S \ {v} is a dominating set of G or there exists a vertex u ∈ (V (G) \ S) ∩ N (v) such that (S \ {v}) ∪ {u} is a dominating (resp. independent dominating) set of G. It is a 1-movable doubly connected dominating set of G if (i) S = V (G) and for each v ∈ S, S \ {v} is a doubly connected dominating set of G or (ii) S is a doubly connected dominating set of G and for each v ∈ S, S \ {v} is a doubly connected dominating set of G or (S \ {v}) ∪ {u} is a doubly connected dominating set of G for some u ∈ (V (G) \ S) ∩ N G (v). The 1-movable domination number γ 1 m (G)(resp. 1-movable independent domination number γ 1 mi (G), 1-movable doubly connected domination number γ 1 mcc (G)) is the smallest cardinality of a 1-movable dominating (resp. 1-movable independent dominating and 1-movable doubly connected dominating) set of G.
Domination and some of its variants were investigated in [1] , [3] and [4] . Moreover, the 1-movable domination and its variants were introduced and studied in [2] , [5] , [6] , [7] and [8] .
1-movable Domination in the Composition of Graphs
The composition of two graphs G and H, denoted by G [H] , is the graph with 
The composition of the graph P 2 and P 3 Theorem 2.1 [4] Let G and H be connected graphs.
is a dominating set of G[H] if and only if either (i) S is a total dominating set in G or
(ii) S is a dominating set in G and T x is a dominating set in H for every x ∈ S \ N G (S).
Lemma 2.2 [4]
Let G be a connected graph and S a dominating set in G. 
Theorem 2.3 Let G and H be connected nontrivial graphs. A subset
with |T x | = 1, one of the following holds:
, by Theorem 2.1, either S is total dominating set in G or S is a dominating set in G and T x is a dominating set in H for all x ∈ S \ N G (S). Suppose that S is total dominating set in G. Then (i) holds. Suppose that S is a dominating set in G and T x is a dominating set in H for all 
. Thus, C is a 1-movable dominating set in G [H] . Suppose that (ii) holds. Then by Theorem 2.1, C is a dominating set in G [H] . Let (x, p) ∈ C. Consider the following cases:
Therefore in either case, C is a 1-movable dominating set in G[H].
Corollary 2.4 Let G and H be connected nontrivial graphs with γ(H
The graphs in Figure 2 show that the strict inequality in Corollary 2.4 can be attained and the given upper bound is tight. To see this, consider the graphs • 
1-movable Independent Domination in the Composition of Graphs
A 1-movable independent dominating set does not always exist in a connected nontrivial graph G. Here, we denote by R 1 mi the family of all graphs with a 1-movable independent dominating set. 
Theorem 3.2 Let G and H be connected nontrivial graphs. A subset
C = x∈S ({x} × T x ) of V (G[H]), where S ⊆ V (G) and T x ⊆ V (H), is a
1-movable independent dominating set in G[H] if and only if
S is an independent dominating set in G and T x is an independent dominating set in H for every x ∈ S such that for each x ∈ S,
Since C is an independent dominating set in G [H] , by Theorem 3.1, S is an independent dominating set in G and T x is an independent dominating set in H for every x ∈ S. Now suppose that |T x | ≥ 2. Let x ∈ S and a ∈ T x . Then (x, a) ∈ C. Since C is a 1-movable independent dominating set in
, contrary to our assumption. Hence, y = x. By Theorem 3.1, (T x \ {a}) ∪ {b} is an independent dominating set of H. Thus, T x is a 1-movable independent dominating set of H. Suppose that |T x | = 1 say,
. Thus, (T x \ {a}) ∪ {b} = {b} is an independent dominating set in H by Theorem 3.1. Thus, T x is a 1-movable independent dominating set in H. For the converse, suppose that S is an independent dominating set in G and T x is an independent dominating set in H for every x ∈ S and suppose that (i) and (ii) hold. Then by Theorem 3.
Then by assumption, T x is a 1-movable independent dominating set in H. 
. Then by Theorem 3.2, S is an independent dominating set in G and T x is an independent dominating set in H for each x ∈ S. Since γ(H) = 1, γ i (H) = 1. Hence, |T x | ≥ 2 and by Theorem 3.2(i), T x is a 1-movable independent dominating set in H. Hence, γ 
